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processing program

(57) A system and method for establishing commu-
nication between an information processing apparatus
and a communication device which are capable of com-
municating with each other in a plurality of communica-
tion modes. The method includes receiving at least one
request from the communication device at the informa-
tion processing apparatus, and transmitting at least one

response to the at least one request, the at least one
response being transmitted from the information
processing apparatus to the communication device when
the information processing apparatus is in a first commu-
nication mode, and not transmitting at least one response
when the information processing apparatus is in a second
communication mode.
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Description

[0001] The present disclosure relates to an information
processing apparatus, an information processing meth-
od, and an information processing program that are ca-
pable of transmitting/receiving data wirelessly.
[0002] In recent years, wireless Local Area Network
(LAN) systems, that utilize a wireless LAN method ac-
cording to Wi-Fi standards and can connect Personal
Computer (PC) to peripheral devices such as printers by
wireless communication, are known. Such a wireless
LAN system produces problems such as improper con-
nection to another wireless LAN systems and unauthor-
ized accesses to the wireless LAN system by third par-
ties.
[0003] For example, in a wireless LAN system de-
scribed in Japanese Patent Application Laid-Open No.
2005-192202 (hereinafter, referred to as Patent Docu-
ment 1), when a peripheral device is additionally con-
nected in a wireless LAN environment, information based
on a serial number of the peripheral device is used as
provisional information for connection. When information
specific to a peripheral device is used as information for
connection to a wireless LAN system in such a manner,
the improper connection to another wireless LAN system
and the unauthorized accesses by third parties are pre-
vented (see paragraphs [0041] and [0042], and Figs. 1
and 2 in Patent Document 1).
[0004] Wireless LAN systems adopting new Wi-Fi
standards that enable connection between devices with-
out an access point are being developed. In such wireless
LAN systems, a connectable device is searched and in-
formation necessary for authorization and encoding is
exchanged with the searched device. As a result, a wire-
less LAN system can be easily structured with respect
to another device.
[0005] On the other hand, as described above, the im-
proper connection to another wireless LAN system and
the unauthorized accesses to the wireless LAN system
by third parties might become a big problem, and it is
feared that convenience and safety for users who use
the wireless LAN system are deteriorated.
[0006] In view of such a circumstance, it is desirable
to provide an information processing apparatus, an in-
formation processing method, and an information
processing program for realizing a wireless communica-
tion system with high convenience and safety.
[0007] Various respective aspects and features of the
invention are defined in the appended claims. Combina-
tions of features from the dependent claims may be com-
bined with features of the independent claims as appro-
priate and not merely as explicitly set out in the claims.
[0008] According to examples of the present system
and method, wireless communication that is convenient
and safe can be realized.
[0009] In an illustrative embodiment, a method is pro-
vided for establishing communication between an infor-
mation processing apparatus and a communication de-

vice which are capable of communicating with each other
in a plurality of communication modes. The method in-
cludes receiving at least one request from the commu-
nication device at the information processing apparatus,
and transmitting at least one response to the at least one
request, the at least one response being transmitted from
the information processing apparatus to the communica-
tion device when the information processing apparatus
is in a first communication mode, and not transmitting at
least one response when the information processing ap-
paratus is in a. second communication mode.
[0010] These and other objects, features and advan-
tages of the present disclosure will become more appar-
ent in light of the following detailed description of best
mode embodiments thereof, as illustrated in the accom-
panying drawings.
[0011] Thus embodiments of the invention will now be
described with reference to the accompanying drawings,
throughout which like parts are referred to by like refer-
ences, and in which:

Fig. 1 is a block diagram showing a configuration
example of a wireless LAN system including an in-
formation processing apparatus according to a first
embodiment;
Fig. 2 is a block diagram showing a configuration
example of a television set shown in Fig. 1;
Fig. 3 is a block diagram showing a configuration
example of an external wireless communication de-
vice shown in Fig. 1;
Fig. 4 is a sequence diagram showing a flow of a
process up to structuring of the wireless LAN system
between a mobile telephone and a device of a com-
munication party;
Fig. 5 is a pattern diagram showing a display section
of the mobile telephone;
Fig. 6 is a flowchart showing an operation of the tel-
evision set shown in Fig. 1;
Fig. 7 is a sequence diagram showing a flow of a
process up to structuring of the wireless LAN system
between the television set and the mobile telephone
shown in Fig. 1;
Fig. 8 is a diagram for explaining steps shown in Fig.
6;
Fig. 9 is a diagram for explaining steps shown in Fig.
6;
Fig. 10 is a diagram showing a display section of the
television set when the television set shown in Fig.
1 receives a connection request from the mobile tel-
ephone;
Fig. 11 is a diagram showing the display section of
the television set when the television set shown in
Fig. 1 receives a connection request from the mobile
telephone;
Fig. 12 is a sequence diagram for explaining a typical
concrete example of the steps shown in Fig. 6;
Fig. 13 is a sequence diagram showing a flow of a
process up to structuring of the wireless LAN system
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between the television set and the mobile telephone
according to a second embodiment;
Fig. 14 is a sequence diagram for explaining a mod-
ified example of the second embodiment;
Fig. 15 is a sequence diagram showing a flow of a
process up to structuring of the wireless LAN system
between the television set as the information
processing apparatus and the mobile telephone ac-
cording to a third embodiment; and
Fig. 16 is a diagram showing a. display section of
the television set according to the third embodiment.

[0012] Hereinafter, an embodiment of the present dis-
closure will be described with reference to the drawings.

<First Embodiment>

[0013] Fig. 1 is a block diagram showing a configura-
tion example of a wireless LAN system including an in-
formation processing apparatus according to a first em-
bodiment. A wireless LAN system 100 includes a televi-
sion set 10 as the information processing apparatus ac-
cording to the first embodiment, and an external wireless
communication device 20 that is wirelessly connected to
the television set 10.

[Configuration of Information Processing Apparatus]

[0014] Fig. 2 is a block diagram showing a configura-
tion example of the television set 10 as the information
processing apparatus according to the first embodiment.
The television set 10 has an ethernet (registered trade-
mark) section 11, a wireless LAN section 12, a tuner sec-
tion 13, an input terminal section 14, a video decoder
section 15, and a data bus 16 for connecting them to
each other. The television set 10 further includes a dis-
play section 17, a controller Central Processing Unit
(CPU) 18, and a human interface 19.
[0015] The ethernet (registered trademark) section 11
is a communication protocol processing module for com-
municating with another device on a network such as
Local Area Network (LAN) or Wide Area Network (WAN).
[0016] The wireless LAN section 12 functions as a
wireless communication section, and is a module for
wirelessly communicating with another device on the net-
work. The wireless LAN section 12 connects the televi-
sion set 10 to another wireless communication device 20
so as to structure the wireless LAN system 100.
[0017] The wireless LAN section 12 according to the
first embodiment structures the wireless LAN system 100
based on Wi-Fi standards. The wireless LAN section 12
structures the wireless LAN system 100 that is connected
directly to the wireless communication device 20 without
an access point as shown in Fig. 1.
[0018] In the first embodiment, the wireless LAN sec-
tion 12 can also structure a wireless LAN system via an
access point, which is not shown in the drawing. Here-
inafter, a mode in which the wireless LAN section 12 pro-

vides direct connection of wireless communication to an-
other wireless communication device 20 is referred to as
a direct mode. A mode in which the wireless LAN section
12 makes connection of wireless communication via an
access point is referred to as an infrastructure mode.
[0019] The tuner section 13 receives program content
data of, for example, terrestrial digital television broad-
casting, CS digital broadcasting, and BS digital broad-
casting that are distributed from broadcasting stations,
and demodulates video signals and audio signals.
[0020] The input terminal section 14 is a module for
connection with an external device such as a video re-
cording device, and includes, for example, a composite
terminal, a D video terminal, and a High Definition Mul-
timedia Interface (HDMI) terminal.
[0021] The video decoder section 15 decodes content
data of broadcasting programs that are compression-
coded, and outputs the decoded content data as video
signals to the display section 17. The video decoder sec-
tion 15 decodes image data stored in a storage area or
the like of the controller CPU 18, and outputs the decoded
image data as video signals to the display section 17.
[0022] The display section 17 is a display device using,
liquid crystal, Electro-Luminescence (EL), Cathode Ray
Tube (CRT), and the like.
[0023] The controller CPU 18 controls operations of
respective blocks shown in Fig. 1. The controller CPU 18
has a storage area that is formed by Read Only Memory
(ROM), Random Access Memory (RAM), and the like,
which are not shown. For example, the ROM stores pro-
grams and various data such as image data to be proc-
essed and executed by the controller CPU 18. The RAM
is used as a temporary work area for the controller CPU
18 and a region for temporarily saving data. The pro-
grams include various applications for processing image
data or the like.
[0024] The programs and the various data may be
stored in a nonvolatile storage device (not shown) such
as Hard Disk Drive (HDD) installed in the television set
10. The programs and the like may be stored in a removal
recording medium, such as an optical recording medium
or a magnetic recording medium, and may be read by a
drive section (not shown) of the television set 10.
[0025] The human interface 19 functions as an input
section for inputting various operations to be performed
by a user as electric signals into the controller CPU 18
(hereinafter, the human interface 19 is described as the
input section 19). In the first embodiment, a remote con-
troller is used as the input section 19, but for example, a
pointing device, a keyboard, a touch panel, or another
operating device may be used. When the input section
19 includes a touch panel, the touch panel can be integral
with the display section 17.
[0026] Fig. 3 is a block diagram showing a configura-
tion example of the external wireless communication de-
vice 20 shown in Fig. 1. A mobile telephone is described
as an example of the wireless communication device 20.
However, the wireless communication device 20 may be
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any device as long as it can wirelessly communicate with
the television set 10 described above in the direct mode.
Hereinafter, the wireless communication device 20 is de-
scribed as the mobile telephone 20.
[0027] The mobile telephone 20 has a data storage
21, a communication section 22, a wireless LAN section
23, an imaging section 24, a video decoder/processor
section 25, and a data bus 26 for connecting them to
each other. The mobile telephone 20 has a display sec-
tion 27, a controller CPU 28, and a human interface 29.
[0028] The communication section 22 has an antenna
that transmits/receives radio waves of predetermined fre-
quencies, a frequency converting section, a modulating/
demodulating section, and the like. The communication
section 22 is an interface that performs data communi-
cation with a server device on the Internet according to
a W-CDMA system, a CDMA 2000 system or the like,
and performs voice communication with another mobile
telephone.
[0029] The video decoder/processor section 25 out-
puts image data as a video signal to the display section
27. The video decoder/processor section 25 can execute
various image processes on still images, moving images,
and the like, which are generated by the imaging section
24.
[0030] The data storage 21 is a nonvolatile storage
device, and is, for example, an HDD, a flash memory, or
another solid-state memory. Content of moving images
or the like generated by the imaging section 24, or various
programs for operating the mobile telephone 20 are
stored in the data storage 21.

[Operation of Information Processing Apparatus]

[0031] The operation of the television set 10 as the
information processing apparatus according to the first
embodiment is described. The operation of the television
set 10 at the time of transmitting various requests for the
connection of the wireless communication from the mo-
bile telephone 20 to the television set 10 shown in Fig. 1
is described. For example, when a user having the mobile
telephone 20 desires to take images of people and land-
scape using the mobile telephone 20 and to display the
images on the display section 17 of the television set 10,
the following operation is performed.
[0032] The operation of the mobile telephone 20 for
transmitting various requests for the connection of wire-
less communication is described. Fig. 4 is a diagram for
explaining the operation, and is a sequence diagram
showing a flow of a process up to structuring the wireless
LAN system between the mobile telephone 20 and a de-
vice of a communication party. Fig. 5 is a pattern diagram
showing the display section 27 of the mobile telephone
20.
[0033] As shown in Fig. 4, an application for determin-
ing a device to be a wireless communication party is start-
ed by a user’s operation via the touch panel 29 (see Fig.
5) as the input section of the mobile telephone 20 (Step

001). As a result, a device discovery function starts, and
ProbeRequest that is a device search request for search-
ing a device of a communication party is transmitted from
the wireless LAN section 23 of the mobile telephone 20
(Steps 002 and 003). The mobile telephone 20 detects
a device that has transmitted ProbeResponse as a re-
sponse to the ProbeRequest to the mobile telephone 20
(Steps 004 and 005).
[0034] Next, a service discovery function of the mobile
telephone 20 starts, and ServiceDiscoveryQuery as a
device information request for confirming a function of
the device transmitting the ProbeResponse to the mobile
telephone 20 is transmitted (Steps 006 and 007). Servi-
ceDiscoveryResponse as a response to the SeriveDis-
coveryQuery is transmitted from a device as a commu-
nication party to the mobile telephone 20 (Step 008). As
a result, devices suitable as parties of the wireless com-
munication for the mobile telephone 20 are listed. As
shown in Fig. 5, names of the devices are displayed on
the display section 27 of the mobile telephone 20. For
example, when an image in the mobile telephone 20 is
desired to be displayed, a device having an image repro-
ducing function is selected as the device of the commu-
nication party.
[0035] When the device of the communication party
displayed on the display section 27 is selected by the
user via the touch panel 29, a group formation function
starts (Steps 009 and 010). The wireless LAN section 23
of the mobile telephone 20 transmits GoNegotiationRe-
quest as a connection request for connecting to the de-
vice selected by the user for wireless communication
(Step 011). GoNegotiationResponse as a response to
the GoNegotiationRequest is transmitted to the mobile
telephone 20, and degrees of desires of both sides to be
GroupOwner (GO) are compared (Steps 012 to 014). A
determination is made based on the comparison result
whether which one of the mobile telephone 20 and the
device of the communication party becomes GO or Client
(Step 015).
[0036] The device of the communication party that re-
ceives the GoNegotiationRequest allows the display sec-
tion of the device, for example, to display User Interface
(UI) for the user to select whether to connect. As a result,
the intention of a user using the device of the communi-
cation party whether to connect can be confirmed (Steps
016 and 017). Further, the user’s operation on the UI for
connection of the wireless communication may be a trig-
ger of authentication by Wi-Fi Protected Setup (WPS)
(Steps 018 and 019). Finally, the authentication by the
WPS is conducted so that the wireless communication
is enabled between the mobile telephone 20 and the de-
vice of the communication party (Step 120). Another
method may be used as the method for authenticating
between the mobile telephone 20 and the device of the
communication party.
[0037] An operation of the television set 10 according
to the first embodiment with respect to the mobile tele-
phone 20 that performs the above operation is described.
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Fig. 6 is a flowchart showing an operation of the television
set 10. Fig. 7 is a sequence diagram showing a flow of
a process up to structuring of the wireless LAN system
100 shown in Fig. 1 between the television set 10 and
the mobile telephone 20.
[0038] The following process of the television set 10
is realized by cooperation of software stored in the ROM
and hardware resource of the television set 10. Concrete-
ly, the controller CPU 18 loads a program structuring the
software stored in the ROM and the like into the RAM
and executes the program, so that the following process
is realized.
[0039] At first, the user switches the infrastructure
mode into the direct mode (Step 101). Fig. 8 is a diagram
for explaining the Step 101.
[0040] As shown in Fig. 8, in a state that content 30 of
television broadcasting programs, for example, are dis-
played on the display section 17 of the television set 10,
a UI 31 for mode selection is displayed. The UI 31 for
mode selection is displayed by operation of the input sec-
tion 19 by the user, for example. When the input section
19 is operated based on the UI 31, selection whether to
establish the connection to the mobile telephone 20 for
the wireless communication is input as a selection signal
into the controller CPU 18. That is to say, the direct mode
is selected by a user’s explicit operation.
[0041] In the first embodiment, a cross media bar con-
figured by arranging a plurality of different thumbnail im-
ages into a cross shape is used as the UI 31 for mode
selection. An icon 32 of "a virtual Wi-FiDirect terminal"
as well as various input terminals is arranged on a row
where an external input terminal such as the HDMI is
selected. When the icon 32 of "the virtual Wi-FiDirect
terminal" is expressly selected by the user, the direct
mode is enabled. The icon 32 for selecting the direct
mode may be arranged on a row for selecting a broad-
casting type such as BS digital broadcasting or a row for
selecting a broadcasting station. When the icon 32 of
"the virtual Wi-FiDirect terminal" is arranged on a top level
of the UI 31 for mode selection, operability and conven-
ience are improved for the user who selects the direct
mode. The UI 31 for mode selection is not limited to the
cross media bar.
[0042] When the user selects the direct mode, a UI 33
as a screen for direct connection is displayed on the dis-
play section 17 of the television set 10. The television set
10 is in a state of waiting for the direct connection from
the external wireless communication device 20, and de-
vice detection and service detection of the television set
10 are permitted for the external wireless communication
device (Step 102).
[0043] With reference to the sequence diagram of Fig.
7, the direct mode is selected at Step 201, and the state
of waiting for the direct connection is obtained after Step
202. At Step 203, the UI 33 for the direct connection is
displayed on the display section 17 of the television set
10.
[0044] As shown in Fig. 7, before the direct mode is

selected, the ProbeResponse to the ProbeRequest
transmitted by the device discovery function of the mobile
telephone 20 is not transmitted. Therefore, the ProbeRe-
quest is transmitted from the mobile telephone 20 many
times (Step 204).
[0045] After the direct mode is selected, the ProbeRe-
sponse to the ProbeRequest from the mobile telephone
20 is transmitted. ServiceDiscoveryResponse to Servi-
ceDiscoveryQuery from the mobile telephone 20 is trans-
mitted. As a result, a name of the television set 10 is
displayed as a wireless communicable party on the dis-
play section 27 of the mobile telephone 20 (Step 205,
see Fig. 5).
[0046] A determination is made whether a connection
request is transmitted from the mobile telephone 20 as
the external wireless communication device to the tele-
vision set 10 (Step 103 in Fig. 6). When the wireless LAN
section 12 of the television set 10 does not receive the
connection request from the mobile telephone 20 (No in
Step 103), a determination is made whether duration of
the direct mode timed out (Step 104). When the deter-
mination is made that the duration of the direct mode did
not time out (No in Step 104), a timer value is increased
(Step 105), and the state is returned to the state of waiting
for the direct connection at Step 102.
[0047] When the determination is made that the dura-
tion of the direct mode timed out (Yes in Step 104), name-
ly as shown in Fig. 9, when the connection request is not
transmitted from the mobile telephone 20 within prede-
termined time, the direct mode is switched into the infra
mode. UI to be displayed on the display section 17 of the
television set 10 is switched into UI for the infra mode,
and the device detection and the service detection are
not permitted (Step 106 in Fig. 6, Steps 301 and 302 in
Fig. 9). In Fig. 9, the mobile telephone 20 does not make
the device detection nor service detection, but even when
the device detection and the service detection are made
and the connection request at Step 206 in Fig. 7 is not
made within predetermined time, the duration times out
similarly.
[0048] A length of the time-out is about 2 minutes, for
example, but another length may be appropriately set
described above. Since the time when the direct mode
of the television set 10 times out is set, it is possible to
prevent the connection to the external wireless commu-
nication device (mobile telephone 20) without a user’s
knowledge, which is caused when the transmission of
the above various responses is switched into ON state
and is left unattached. Any method can be adopted as a
method for setting the length of the time-out and a method
of measuring the time.
[0049] At Step 103 shown in Fig. 6, when the wireless
LAN section 12 of the television set 10 receives the con-
nection request from the mobile telephone 20 (Yes in
Step 103), the GoNegotiationResponse to the GoNego-
tiationRequest from the mobile telephone 20 is transmit-
ted. Authentication between both the devices by means
of the WPS is conducted, and the wireless LAN system
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100 shown in Fig. 1 is structured (Step 107, and Step
207 surrounded by a broken line in Fig. 7).
[0050] As shown in Fig. 10, when the television set 10
receives the connection request from the mobile tele-
phone 20, a UI 34 for allowing the user to determine
whether to respond to the mobile telephone 20 may be
displayed on the display section. On the other hand, since
an intention to connect for the wireless communication
is confirmed by the user’s selection of the direct mode at
Step 101 shown in Fig. 6, the UI 34 does not have to be
displayed. In this case, as shown in Fig. 11, when the
connection request from the mobile telephone 20 is re-
ceived, the direct connection may be started. When the
UI 34 for confirming the response to the GoNegotiation-
Request is set not to be displayed, a user’s work to op-
erate the input section 19 can be omitted, thereby en-
hancing the operability.
[0051] The television set 10 as the information
processing apparatus according to the first embodiment
receives the ProbeRequest, the ServiceDiscov-
eryQuery, and the GoNegotiationRequest as the re-
quests for establishing the connection for the wireless
communication from the mobile telephone 20 as the ex-
ternal wireless communication device. The responses to
these requests, the wireless LAN section 12 transmits
the ProbeResponse, the ServiceDiscoveryResponse,
and the GoNegotiationResponse to the mobile telephone
20. As described at Step 101 in Fig. 6, when the user
selects the direct mode, the transmission of the various
responses is switched into ON state. Therefore, for ex-
ample, when the user desires to establish wireless com-
munication with the external wireless communication de-
vice, the user appropriately selects the direct mode so
as to be capable of appropriately setting the transmission
of the various responses to be in ON state. This can sup-
press a possibility that the television set 10 is mistakenly
connected to the wireless communication device without
a user’s knowledge. As a result, the wireless LAN system
100 that provides better convenience and safety to the
user can be realized.
[0052] At Step 107 shown in Fig. 6, at the time when
the mobile telephone 20 is connected to the television
set 10, the device detection and the service detection are
not permitted. That is to say, the transmission of the var-
ious responses from the television set 10 is switched into
OFF state. This can prevent presence of the television
set 10 from being detected by wireless communication
devices other than the mobile telephone 20, thereby pre-
venting improper connection. At Step 107, the direct
mode may be ended and may be switched into the infra-
structure mode. In the first embodiment, however, the
transmission of the various responses is switched into
OFF state, but the direct mode is not ended.
[0053] For example, there can be conceived a case
where the user has a plurality of wireless communication
devices and desires to connect the wireless communi-
cation devices sequentially to the television set 10, or a
plurality of users each has a mobile telephone device,

and desires to display images stored in the mobile tele-
phones on the display section 17 of the television set 10.
In such a case, the direct mode is not ended at Step 107
shown in Fig. 6, but the sequence goes to Step 108, and
the television set 10 waits for "a renderer request" or a
connection request from another wireless communica-
tion device. At this time, the transmission of various re-
sponses from the television set 10 is switched into ON
state, and the device detection and the service detection
are permitted. A black image is displayed on the display
section of the television set 10.
[0054] "The renderer request" is a request for display-
ing image data transmitted from the mobile telephone 20
connected for wireless communication on the display
section 17 of the television set 10. The television set 10
that have received the renderer request allows the con-
troller CPU 18 to start an application for displaying an
image.
[0055] At Step 109, when the connection request is
not transmitted from a wireless communication device
other than the mobile telephone 20, a determination is
made whether the renderer request from the mobile tel-
ephone 20 is present (Step 110). When the renderer re-
quest from the mobile telephone 20 is not transmitted, a
determination is made whether the waiting state at Step
108 timed out (Step 111). When the connection request
is not received from another wireless communication de-
vice and the renderer request is not received from the
mobile telephone 20 within predetermined time, the direct
mode is ended so as to be switched into the infrastructure
mode. At this time, the transmission of various responses
from the television set 10 is switched into OFF state, so
that the device detection and the service detection are
not permitted (Steps 112 and 113). The length of the
time-out is, for example, about 2 minutes, but may be
appropriately set. The waiting time of the connection re-
quest from another wireless communication device and
the waiting time of the renderer request may be set sep-
arately.
[0056] When the renderer request is transmitted from
the mobile telephone 20 at Step 110, the controller CPU
18 of the television set 10 starts the application, and dis-
plays an image on the display section 17 (Step 114, see
the content 35 of the external device in Figs. 10 and 11).
At this time, the transmission of various responses from
the television set 10 is switched into OFF state, and the
device detection and the service detection are not per-
mitted.
[0057] A determination is made whether a stop com-
mand of the application is input from the input section 19
of the television set 10 or the mobile telephone 20 con-
nected to the television set 10 to the television set 10
(Step 115). When the stop command of the application
is not input, namely, while the execution of the application
continues, the transmission of various responses from
the television set 10 is maintained at OFF state. When
the stop command of the application is input, the appli-
cation is ended, and the sequence returns to the waiting
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state of Step 108 (Step 116). The transmission of various
responses from the television set 10 is switched into ON
state, and the device detection and the service detection
are permitted.
[0058] A typical concrete example of the above de-
scribed Steps 107 to 116 in Fig. 6 is described. Fig. 12
is a sequence diagram for describing the concrete ex-
ample.
[0059] At Step 107 shown in Fig. 6, when the mobile
telephone 20 and the television set 10 are connected to
each other wirelessly, the mobile telephone 20 transmits
image data to the television set 10. At the approximately
same time, the renderer request is frequently transmitted
from the mobile telephone 20, and an application for dis-
playing an image starts on the television set 10. That is
to say, after the wireless LAN system 100 is structured,
the sequence goes to Step 114 shown in Fig. 6, and the
image is displayed on the display section 17 of the tele-
vision set 10 based on the renderer request from the
mobile telephone 20. While the application is being ex-
ecuted as described above, the transmission of various
responses from the television set 10 is switched into OFF
state (Step 401 in Fig. 9). As a result, while the application
is being executed, the presence of the television set 10
can be prevented from being detected by external wire-
less communication devices that are not recognized by
the user, thereby preventing improper connection.
[0060] When the application is ended, the television
set 10 waits for a request from another communication
device at Step 108 shown in Fig. 6. A black image is
displayed on the display section 17 of the television set
10, and the transmission of various responses from the
television set 10 is again switched into ON state (Steps
402 and 403 in Fig. 9). As shown in the sequence diagram
of Fig. 12, when a connection request is transmitted from
another wireless communication device, the connection
with the mobile telephone 20 is cut, and connection with
the wireless communication device is carried out (Step
117 in Fig.6, and Step 404 in Fig. 12).
[0061] For example, if the direct mode is set to be end-
ed when the direct connection with the mobile telephone
20 is established at Step 107 in Fig. 6, the direct mode
should be selected at every connection in order to se-
quentially connect to a plurality of wireless communica-
tion devices. However, when the waiting state at Step
108 in Fig. 6 is set, the wireless communication with a
plurality of wireless communication devices can be se-
quentially and easily established. When the waiting state
at Step 108 continues for about two minutes, a determi-
nation is made as time-out, and the direct mode is ended.
Therefore, improper connection with external wireless
communication devices that are not recognized by the
user and unauthorized accesses can be prevented.
[0062] When the television set 10 is connected to an-
other wireless communication device, the UI 34 for con-
firming the connection shown in Fig. 10 may be displayed
on the display section 17 of the television set 10. As to
the connection to the mobile telephone 20, a user’s in-

tention is confirmed by selecting the direct mode at Step
101 in Fig. 6. On the other hand, as to the connection to
another wireless communication device, the UI 34 may
be displayed in order to confirm intention of each con-
nection. Alternatively, the following setting may be made.
Specifically, time lapse after the waiting state at Step 108
is provided and before reception of a connection request
from another wireless communication device is counted.
If the time lapse is shorter than a predetermined time,
the UI 34 is not displayed, while if the time lapse is longer
than the predetermined time, the UI may be displayed.
This is based on a consideration such that since any wire-
less communication devices recognized by the user are
connected sequentially to the television set 10, the wait-
ing time at Step 108 is short.
[0063] The application to be executed by the controller
CPU 18 of the television set 10 is not limited to one based
on the renderer request from the other party that makes
wireless communication. Also while various applications
are being executed based on user’s operation signals
via the input section 19, the transmission of various re-
sponses from the television set 10 is switched into OFF
state. In the waiting state at Step 108, when a broadcast-
ing program or the like is displayed on the display section
17 of the television set 10, the direct mode may be ended
at that time point without waiting for time-out.
[0064] A case is considered in which improper connec-
tion is prevented only by displaying the UI 34 for confirm-
ing the connection shown in Fig. 10 in response to the
connection request from the mobile telephone 20. For
example, the UI 34 is displayed based on the connection
request from an external wireless communication device
that is not recognized by the user. At this time, the user
who uses the television set 10 might mechanically per-
form an operation to permit connection without under-
standing meanings of the UI 34. As a result, the television
set 10 is improperly connected to the external wireless
communication device that is not recognized by the user.
Further, the display of the UI 34 itself might become a
problem.
[0065] Also, another case is considered in which even
when the user operates the input section 19 to input a
signal for nonconnection, another user who uses an ex-
ternal wireless communication device does not recog-
nize that the connection request is transmitted to the tel-
evision set 10. As a result, the user who uses the external
wireless communication device performs the operation
for the connection request may times, and the UI 34 for
confirming connection might be displayed on the display
section 17 of the television set 10 many times. This is
troublesome for the user who uses the television set 10.
In the first embodiment, however, when the user desires
to connect the wireless communication device (mobile
telephone 20) recognized by the user to the television
set 10, the user can appropriately select the direct mode.
The transmission of various responses from the televi-
sion set 10 can be appropriately switched between ON
and OFF states. As a result, the wireless LAN system
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100 that is convenient and safe for the user can be struc-
tured.

<Second Embodiment>

[0066] The television set as the information processing
apparatus according to a second embodiment is de-
scribed. In the following description, as to the same con-
figurations and operations of various apparatuses as
those to be used in the wireless LAN system 100 de-
scribed in the first embodiment, their description is omit-
ted or simplified.
[0067] Fig. 13 is a sequence diagram showing a flow
of a process up to the structuring of the wireless LAN
system between the television set 210 and the mobile
telephone 20 according to the second embodiment.
[0068] In the first embodiment, when the direct mode
is selected, the wireless LAN section 12 transmits Prob-
eResponse, ServiceDiscoveryResponse, and GoNego-
tiationResponse as responses to the various requests
from the mobile telephone 20.
[0069] In the second embodiment, ProbeResponse to
ProbeRequest from the mobile telephone 20 is transmit-
ted to the mobile telephone 20 regardless of whether or
not the mobile telephone 20 is in the direct mode (Step
501). The transmission of ServiceDiscoveryResponse to
ServiceDiscoveryQuery from the mobile telephone 20 is
appropriately switched between ON and OFF states.
[0070] As a result, when the direct mode is not selected
by the user who uses the television set 210, the mobile
telephone 20 does not detect the function of the television
set 210 (Step 502). Therefore, when the direct mode is
not selected, the connection request from the mobile tel-
ephone 20 to the television set 10 is limited.
[0071] Fig. 14 is a sequence diagram for describing a
modified example of the second embodiment. As shown
in Fig. 14, a controller CPU of a television set 210’ ap-
propriately sets the transmission of GoNegotiationRe-
sponse to GoNegotiationRequest from the mobile tele-
phone 20 to ON or OFF state.
[0072] As shown in Fig. 14, there can be conceived a
case where before the user selects the direct mode, the
mobile telephone 20 detects presence and functions of
the television set 10, and transmits the connection re-
quest (Step 601). However, GoNegotiationResponse be-
fore the selection of the direct mode fails (Step 601a),
and the connection between the external communication
device and the television set 10 is limited.
[0073] In this example, the connection request from a
wireless communication device that detected presence
and functions of the television set 210 in the past and
has stored them can be suitably limited, thereby prevent-
ing improper connection or unauthorized accesses.
[0074] ProbeResponse, ServiceDiscoveryResponse,
and GoNegotiationResponse as the responses to the
various requests from the external wireless communica-
tion device are suitably combined. Transmission of the
combined response may be suitably switched between

ON and OFF states.

<Third Embodiment>

[0075] Fig. 15 is a sequence diagram showing a flow
of a process up to structuring of the wireless LAN system
between a television set 310 as the information process-
ing apparatus and the mobile telephone 20 according to
a third embodiment. Fig. 16 is a diagram showing a dis-
play section 317 of the television set 310 according to
the third embodiment.
[0076] The television set 310 according to the third em-
bodiment has the device discovery function and the serv-
ice discovery function. The use of these functions ena-
bles wireless communication devices (television sets A
to C) having the same functions to those of the television
set 310 to be displayed on the display section 317 (Steps
701 and 702).
[0077] As shown in Fig. 16, the searched wireless com-
munication devices as well as the television set 310 are
displayed in, for example, alphabetical order. When a
user who uses the television set 310 selects the television
set 310, connection with the mobile telephone 20 is clear-
ly established, thereby preventing improper connection.
In such a manner, the device search and the service
search in the television set 310 allow the UI 37 shown in
Fig. 16 to be displayed, and only when the user expressly
operates the UI 37 to select the self device, the connec-
tion for wireless communication may be made.

<Another Embodiment>

[0078] The embodiments are not limited to the above-
described embodiments, and various embodiments can
be made.
[0079] In the above description, as shown in Fig. 8, the
icon 32 of "virtual Wi-FiDirect terminal" is displayed on
the display section 17 of the television set 10. With the
icon 32, the connecting operation for wireless communi-
cation is performed based on the user’s explicit intention.
While the above-described connecting process for wire-
less communication is being executed after the icon 32
is selected, another application using Wi-Fi may be sus-
pended. Since the user should wait for the establishment
of the connection with another wireless communication
device, even if another application is suspended, the user
hardly has an operational uncomfortable feeling. There-
fore, 100% of resources of the television set 10 for Wi-
Fi direct connection can be used, and a speed of the
connecting process can be increased.
[0080] Further, as described at Step 114 in Fig. 6, while
the application is being executed, the transmission of var-
ious responses from the television set 10 is switched into
OFF state, and the device detection and the service de-
tection are not permitted. As a result, at the time of the
Wi-Fi operation, it is not necessary to interrupt the normal
communication in time division and to search for pres-
ence of another wireless communication device at each
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frequency channel. As a result, a load on the resources
can be suppressed.
[0081] In the above embodiments, the television set is
used as the information processing apparatus. However,
besides the television set, Personal Computer (PC), an
audio device, a projector device, a picture recorder, Per-
sonal Digital Assistant (PDA) or the like having the wire-
less communication function may be used. Even when
such a device is used, the direct mode for connecting to
an external wireless communication device is selected
and the transmission of various responses to various re-
quests transmitted from the external wireless device is
appropriately switched between ON and OFF states. As
a result, the same effect as that of the embodiments can
be obtained.
[0082] In the respective embodiments, the wireless
LAN system is structured based on the Wi-Fi standards,
but any standards may be used for wireless communi-
cation.
[0083] The present disclosure contains subject matter
related to that disclosed in Japanese Priority Patent Ap-
plication JP 2010_119024 filed in the Japan Patent Office
on May 25, 2010, the entire content of which is hereby
incorporated by reference.
[0084] It should be understood by those skilled in the
art that various modifications, combinations, sub-combi-
nations and alterations may occur depending on design
requirements and other factors insofar as they are within
the scope of the appended claims or the equivalents
thereof.
[0085] In so far as embodiments of the invention de-
scribed above are implemented, at least in part, using
software-controlled data processing apparatus, it will be
appreciated that a computer program providing such soft-
ware control and a transmission, storage or other medi-
um by which such a computer program is provided are
envisaged as aspects of the present invention.
[0086] An apparatus in accordance with the above-de-
scribed examples may be arranged such that upon re-
ceiving the connection request a wireless communication
authentication process is triggered for purposes of es-
tablishing communication between the information
processing apparatus and the communication device.
[0087] An apparatus in accordance with the above-de-
scribed examples may be arranged such that upon es-
tablishing communication the information processing ap-
paratus switches to the second communication mode.
[0088] An apparatus in accordance with the above-de-
scribed examples may be arranged such that upon re-
ceiving the connection request a user of the information
processing apparatus may accept or reject the request,
and the response to the connection request is sent only
when the user accepts the request. In some examples
when the user accepts the request the information
processing apparatus may be switched to the second
communication mode. In some examples when the user
accepts the request a wireless communication authenti-
cation process may be triggered for purposes of estab-

lishing communication between the information process-
ing apparatus and the communication device.

Claims

1. An information processing apparatus comprising:

a wireless section for establishing communica-
tion between the information processing appa-
ratus and a communication device by receiving
at least one request from the communication de-
vice, and transmitting to the communication de-
vice at least one response to the at least one
request, the at least one response being trans-
mitted from the information processing appara-
tus to the communication device when the infor-
mation processing apparatus is in a first com-
munication mode, and the at least one response
not being transmitted from the information
processing apparatus to the communication de-
vice when the information processing apparatus
is in a second communication mode.

2. An apparatus as recited in claim 1, further comprising
a video decoder for at least decoding video received
from the communication device.

3. An apparatus as recited in claim 1, further comprising
a display for at least displaying images received from
the communication device.

4. An apparatus as recited in claim 1, wherein the first
communication mode is a mode in which the infor-
mation processing apparatus may communicate
with the communication device directly and not
through an access point, and the second communi-
cation mode is a mode in which the information
processing device may communicate with the com-
munication device through an access point and not
directly.

5. An apparatus as recited in claim 1, further comprising
an input section, and wherein the first communica-
tion mode is a mode that can only be set by a user
of the information processing apparatus through op-
eration of the input section.

6. An apparatus as recited in claim 1, wherein the at
least one request is a device search request, and
the at least one response is a response to the device
search request.

7. An apparatus as recited in claim 1, wherein the at
least one request is a device information request,
and the at least one response is a response to the
device information request.
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8. An apparatus as recited in claim 1, wherein the at
least one request is a connection request, and the
at least one response is a response to the connection
request.

9. An apparatus as recited in claim 1, wherein the at
least one request comprises a device search request
and a device information request, the at least one
response comprises a response to the device search
request and a response to the device information
request, and wherein if a connection request is not
received within a predetermined period of time the
information processing apparatus switches to the
second communication mode.

10. An apparatus as recited in claim 1, wherein the at
least one request comprises a device search re-
quest, a device information request and a connection
request, the at least one response comprises a re-
sponse to the device search request, a response to
the device information request and a response to the
connection request, and wherein after the informa-
tion processing apparatus starts to execute an ap-
plication for processing data received from the com-
munication device via a connection established us-
ing the first communication mode the apparatus does
not transmit any of the at least one response.

11. A method of establishing communication between
an information processing apparatus and a commu-
nication device which are capable of communicating
with each other in a plurality of communication
modes, comprising:

receiving at least one request from the commu-
nication device at the information processing ap-
paratus; and
transmitting at least one response to the at least
one request, the at least one response being
transmitted from the information processing ap-
paratus to the communication device when the
information processing apparatus is in a first
communication mode, and not transmitting at
least one response when the information
processing apparatus is in a second communi-
cation mode.

12. A method as recited in claim 11, wherein the first
communication mode is a mode in which the infor-
mation processing apparatus may communicate
with the communication device directly and not
through an access point, and the second communi-
cation mode is a mode in which the information
processing device may communicate with the com-
munication device through an access point and not
directly.

13. A method as recited in claim 11, wherein the first

communication mode is a mode that can only be set
by a user of the information processing apparatus
through operation of an input section of the informa-
tion processing apparatus.

14. A method as recited in claim 11, wherein the at least
one request is a device search request, and the at
least one response is a response to the device
search request.

15. A computer-readable medium storing a computer-
readable program for implementing a method of es-
tablishing communication between an information
processing apparatus and a communication device
which are capable of communicating with each other
in a plurality of communication modes, the method
comprising:

receiving at least one request from the commu-
nication device at the information processing ap-
paratus; and
transmitting at least one response to the at least
one request, the at least one response being
transmitted from the information processing ap-
paratus to the communication device when the
information processing apparatus is in a first
communication mode, and not transmitting at
least one response when the information
processing apparatus is in a second communi-
cation mode.
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